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(57)Abstract: 

PURPOSE: To obtain the subject resin composition excellent in impact resistance, molding processability and 
surface properties of molded products by specifying the contents of an ethylene component, an a-olefin 
component and a non- conjugated diene component within specific ranges and epoxldizing part of double bonds in 
the non-conjugated diene component. 

CONSTITUTION: The objective copolymer is obtained by copotymerizing ethylene with a 3-20C a-olefin (e.g. 
propylene) and a non-conjugated diene (e.g. dicyclopentadiene) using a radical polymerization catalyst, then adding 
hydrogen peroxide thereto, vigorously stirring and reacting the mixture. The aforementioned copolymer has 30- 
70mol% content of the ethylene component, 25-70mol% content of the a-olefin component, 3-100 content of the 
non- conjugated diene component expressed in terms of iodine value and 300-50000 weight-average molecular 
weight expressed in terms of polystyrene. More than 1% of double bonds in the non-conjugated diene component of 
the random low-molecular weight copolymer composed of ethylene, the 3-20C a-olefin and the non-conjugated 
diene are epoxidized. 
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English Translation of JP 04-004204 A 
* NOTICES * 

1. This docuBient has been translated by computer using translation software, PAT-Transer 
V7 produced by Cross Language Inc. So the translation may not reflect the original 
precisely. 

2. The word which can not be translated is expressed by Japanese character. 

3. The drawings and tables are not translated. 



(1) (A) 30-75 mol % and a - olefin ingredient content are 25-70 mol %, ethylene ingredient 
content 

(B) So that nonconjugated diene ingredient content is iodine value, and 3- 100 form a Une 

(C) The epoxidation low molecular weight ethylene - a - olefin copolymer that epoxidation 
does higher than 1% of double bond of nonconjugated diene constituent of the whole random 
low molecular weight copolymer becoming the ethylene that polystyrene conversion weight 
average molecular weight is 300-50000 firom a - olefin and nonconjugated diene of carbon 
number 3'20, and it is. 

(2) The thermoplastic resin composition that 100 thermoplastic part by weight, 1-80 
epoxidation low molecular weight ethylene • a • olefin copolymer part by weight as claimed in 
claim (l) and 0-80 high molecular weight ethylene ■ a • olefin copolymer part by weight are 
contained, and it is. 

3. detailed description of the invention 
[Industrial Application Field] 

The present invention relates to epoxidation low molecular weight ethylene - a • olefin 
copolymer and thermoplastic resin composition superior about a thermoplastic composition in 
chip resistance with the use of modifying agent of various form of gum or form of resin 
polymer or reforming auxiliary, sealant, the new epoxidation low molecular weight ethylene - 
a - olefin copolymer that it is preferable as roofing agent and the copolymer, formation 
workabiUty and molded article surface characteristics. 



The property modification olefinic system polymer which epoxidation made ethylene - a - 
olefin - nonconjugated diene copolymer conventionally is well known (Japanese Patent 
Laid'Open No. 60*168750 bulletin). However, because the property modification copolymer 
is high molecular weight, it is inferior to dispersibility to rubber or resin, when it was used as 
adhesive, sealant, roofing agent again, because it is poor in flowability, there is shortcoming 
that enough ability is not provided. On the other hand, because low molecular weight 
ethylene • a ■ olefin copolymer of non-property modification is apolar, polar character rubber 
and compatibility for polarity resin are low, and there is shortcoming inferior to ability as 
modifying agent. 



2. claims 



[Prior Art] 
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In addition, the property modification low molecular weight ethylene * a - olefin 
copolymer that epoxidation did end douhle bond is shown to Japanese Patent Laid-Open No. 
63-305104 bulletin, but because thei-e is this degeneration copolymer 1 only in epoxy fiinction 
of one by the end of molecular, it must be done with pole low molecular weight to get 
epoxidation ethylene * a • olefin copolymer of high polarity, crosslinking reaction between 
epoxy function is what is not had, and diffusion effect is inferior so that there is epoxy 
function only in end again. 

Even more particularly, it is wide, and thermoplastic such as polypropylene, AS resin, 
thermoplasticity polyester, polyamide is used conventionally by motor field, electricity 
electron field to be able to be superior to hardness of superior machine, electric characteristic, 
chemical resistance, formation workability and molded article surface characteristics. A 
method to blend babul polymer or plasticization agent as modifying agent has these resin 
stolen to be inferior to chip resistance after having attached a notch (notch). However, a case 
with the use of gummy polymer, chip resistance are improved, but there is shortcoming 
inferior to plastic treatment processing characteristics, there is shortcoming that surface 
characteristics fall so that plasticization agent stands out on surface of a molded article in a 
case with the use of plasticization agent again. 

High-related Buddhist clergymen such as chip resistance modifying agent of various kinds 
of resin or a rubber- like polymer, property modification auxiliary, adhesive, sealant, roofing 
agent are required recently. 
[Problems to be solved by the Invention] 

The first purpose of the present invention loses the prior-art shortcoming, it is it be superior 
to dispersibility when it was used as modifying agent of various resin or a rubber- like polymer 
and reforming auxiliary and to provide epoxidation low molecular weight ethylene - a - olefin 
copolymer having superior ability as adhesive, sealant and roofing agent. 

It is the second purpose of the present invention uses the epoxidation low molecular 
weight ethylene - a - olefin copolymer, and to provide superior thermoplastic resin 
composition in chip resistance, formation workability and molded article surface 
characteristics. 

[Means to solve the Problems] 

The first of the present invention, 

(A) 30-75 mol % and a - olefin ingredient content are 70-25 mol %, ethylene ingredient 
content 

(B) So that nonconjugated diene ingredient content is iodine value, and 3-100 form a line 

(C) The random low molecular weight copolymer which becomes the ethylene that 
polystyrene conversion weight average molecular weight is 300-50000 firom a - olefin and 
nonconjugated diene of carbon number 3*20 

("low molecular weight copolymer" is merely said as follows) 

Epoxidation low molecular weight ethylene - a - olefin copolymer epoxidation does more than 
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1% of double bond of a nonconjugated diene ingredient of the inside, and to become 
("epoxidation low molecular weight copolymer" is merely said as follows) 

The thermoplastic resin composition that the second contains 100 thermoplastic part by 
weight, 1-80 epoxidation low molecular weight copolymer part by weight and 0*80 high 
molecular weight ethylene - a - olefin copolymer part by weight, and it is of the present 
invention is related to. 

Low molecular weight copolymer used for the first invention, from a • olefin and 
nonconjugated diene of ethylene and carbon number 3-20, 
(A) An ethylene ingredient 

Ethylene unit] which is presented in [■ CH2CH2 ■ 

30-75 mol %, is preferable, and content is 40-70 mol % and a a - olefin ingredient 
a ' olefin unit presented in [■ ■ ■ ,] that but R shows an alkyl group of carbon number 1- 18 
Weight average molecular weight (Mw) which 70-25 mol %, is preferable, and 60*30 
mol %,( B) nonconjugated diene ingredient content is iodine value, and content converts 3-100 
and (C) polystyrene by ^JV/^— ^JL-iiyaC/W^hifyy-f— (GPC) into is 300-50000, the 
copolymer which preferably is 1,000-30,000. Molecular weight distribution 
[Mw/Mn (polystyrene conversion number average molecular weight )]) 

Less* than \'i 4 are preferable, and 1.2-3.5 are preferable. Mw 300 is less than, and 
mechanical strength of compound is decreased, when 50,000 are exceeded, flow properties is 
inferior. In addition, in copolymer out of the range, it is inferior to improvement effect of 
physical property of dynamics when it was used as modifying agent of various resin or a 
rubber- like polymer. 

For a ' olefin of carbon number 3-20, propylene, one ■ butene, one - hexene, four ■ 
carbinyl -1 • pentene, three - carbinyl -1 - pentene, one - octene, one - decene, one • dodecen, 
one - tetradecene, one - hexadecene, one - octadecene, one - eicosen are used. 25-70 mol % is 
preferable, and preferably there is use quantity of the a - olefin in the range of 30-60 mol % as 
against low molecular weight copolymer. 

1,4- hexadiene, dicyclopenta diene, five - ethylidene -2 - J >, 2,5- norborna diene, 

two 2,7" • carbinyl - octadiene are used as nonconjugated diene. From a point improving 
reactivity of epoxidation among these, dicyclopentadiene is preferable. 

For example, as for the low molecular weight copolymer, the Ziegler Natta pattern catalyst 
type that it is from general transition metal compound and organometallic compound can 
synthesize ethylene, a - olefin and nonconjugated diene by a well-known method in the 
presence of vanadium and organoaluminum, titanium and organoaluminum. 

It is the copolymer which preferably the epoxidation low molecular weight copolymer 
which is the first invention depends more than 10% more than 1% of double bond of 
nonconjugated diene constituent of the whole low molecular weight copolymer, and preferably 
epoxidation does higher than 20%, and is provided. Epoxidation is under 1% and is inferior 
to improvement effect of dynamic physical property when it was used as modifying agent of 
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various resin or a rubber* like polymer. Epoxidation of low molecular weight copolymer , for 
example 

(1) A method to react a mixture with organic acid and hydrogen peroxide water such as low 
molecular weight copolymer and formic acid, acetic acid, 

(2) It can be performed by methods to react organic peroxide such as low molecular weight 
copolymer and m- chloroperbenzoic acid, perbenzoic acid. 

Or, for example, low molecular weight copolymer dissolves in organic solvent such as 
saturated hydrocarbons such as toluene, xylene, aromatic hydrocarbon such as benzene, 
hexane, heptane, octane as massive, and, in the case of a method of the former, it is used as 
5-50% solution. Preferably 0.2-2.0 times mol is 0.4-1.7 times mol, and, as for the quantity of 
use of organic acid, use quantity of hydrogen peroxide water usually is usually done with 
1.0-5.0 times mol for double bond of the whole low molecular weight copolymer as against 
double bond in low molecular weight copolymer again. Epoxidation low molecular weight 
ethylene system random copolymer is provided by, for example, these liquid mixture is beaten 
in temperature of 10-60 degrees Celsius for 1-10 hours, and responding. 

For example, in that case of a method of the latter, low molecular weight copolymer is done 
with 5-50% solution of halogenated hydrocarbon such as dichloromethane, 0.01*1.50 times 
mol is desirable, and 0.1*1.20 times mol adds organic acid peroxide for double bond of the 
whole low molecular weight copolymer to be able to be elaborate , by what is reacted in room 
temperature for 1*10 hours, epoxidation low molecular weight copolymer is provided. 

The first invented epoxidation low molecular weight copolymer has epoxy function by the 
end of one copolymer molecule a lot, be superior to dispersibiUty to gum or resin to have high 
polarity, and, as these modifying agent and reforming auxiliary, superior ability is had as 
coating and the modifying agent, adhesive, sealant, roofing agent as lubricating oil additive, a 
dispersing agent of aqueous dispersion agent again again. In addition, crosslinking reaction 
between epoxy function is possible. Even more particularly, chip resistance, formation 
workability and molded article surface characteristics are provided improvement in by what 
it is used as as an ingredient of thermoplastic composition doing a postscript. 

Preferably, as for the thermoplastic composition which is the second invention, 100 
thermoplastic part by weight and 1*80 epoxidation low molecular weight copolymer part by 
weight are essentially based on 2*60 part by weight, and it is included. Part by weight is 
preferable, and this composition can contain high molecular weight ethylene * a • olefin 
copolymer 0*80 in the range of 0*60 part by weight as a rubber* like polymer more. Quantity 
of use of epoxidation low molecular weight copolymer is inferior to improvement effect of chip 
resistance of thermoplastic composition, formation workability and molded article surface 
characteristics besides the range. 

For thermoplastic used for the second invention, alkyl acrylate ester * styrene pol3rmeric 
resin, high*impact polystyrene, ABS resin, Styrenic Resin such as MBS resin, polyethylene, 
olefinic system resin such as poljTpropylene, vinyl chloride resin, vinyl resin such as vinyl 
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acetate resin, thermoplasticity polyester, polyamide, polyarylether, polysulfone, 
polycarbonate, polyacetal, thermoplasticity isocyanate resin, pol5rphenylene ether, 
thermoplasticity urea-formaldehyde resin, poly arylene sulfide, polyimide, poly arylene 
ketone are given polystyrene, AS resin (meta). These thermoplastic is used in more than one 
kind or two kinds. 

Used for the (meta) alkyl acrylate ester * styrene inter-polymerization resin , for alkyl 
acrylate ester, alkyl methacrylate ester such as methylacrylate, ethylacrylate, propyl acrylate, 
butylacrylate, amyl acrylate, hexyl acrylate, octyl acrylate, two • ethylhexyl acrylate, 
cyclohexyl acrylate, doh decyl acrylate, octadecyl acrylate, phenyl acrylate, acrylic acid alkyl 
ester such as benzil acrylate, methyl methacrylate, ethyl methacrylate, butylmethacrylate, 
amyl methacrylate, hexyl methacrylate, octyl methacrylate, two - ethyl hexyl methacrylate, 
cyclohexyl methacrylate, dodecyl methacrylate, octadecyl methacrylate, phenyl methacrylate, 
benzyl methacrylate is given (meta), these are used in higher than one kind or two kinds. 

A thing polymerized in the presence of gummy polymer is usually used as the high-impact 
polystyrene, ABS resin or MBS resin. Preferably, as for the ratio of gummy polymer in these 
rubber modified resin, it is done 1*70 normal % by weight with 5-60 % by weight. 

For the gummy polymer, propylene, butene *1, pentene -1, hexene -1, heptene -1, four * 
methyl pentene -Is, the ethylene - a - olefin copolymer which four - carbinyl ten was used as, 
ethylene system ionomer, polyacrylate gum, ethylene - a - olefin - polyene copolymer are 
given as polybutadiene, styrene - butadiene copolymer, acrylonitrile - butadiene copolymer, 
styrene * butadiene block copolymer, hydrogenation styrene - butadiene block copolymer, 
hydrogenation styrene - butadiene random copolymer, hydrogenation acrylonitrile - butadiene 
copolymer, a * olefin. In addition, AB type, ABA pattern, ABA taper pattern, radial tele block 
pattern can be used in styrene * butadiene block copolymer and hydrogenation styrene • 
butadiene block copolymer. These rubber-like polymers are used in more than one kind or 
two kinds. 

It polymerizes, and, as for the high-impact polystyrene, it is got the aromatic vinyl 
compound which assumes styrene a main body in an existence bottom of gummy polymer. 
For the aromatic vinyl compound, styrene, a - methylstyrene, methylstyrene, vinyl xylene, 
thing chloro styrene, dichloro styrene, monobromo styrene, dibrome styrene, P- Tasha Lee 
butylstyrene, ethyl styrene are given, these are used in higher than one kind or two kinds. 

It polymerizes, and, as for the ABS resin, it is got vinyl cyanogen compound doing aromatic 
vinyl compound and the acrylonitrile which assume the existence below described above 
styrene of gummy polymer a main body with the subject. Acrylonitrile, methacrylonitrile are 
nominated for the vinyl cyano'compounds. 

It polymerizes, and, as for the MBS resin, it is got alkyl acrylate ester doing aromatic vinyl 
compound and the methyl methacrylate which assume the gummy polymer existence below 
described above styrene a main body with the subject (meta). The thing can be used as the 
(meta) alkyl acrylate ester. 
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Preferably, even more particularly, preferably lower than 30 % by weight can use the other 
vinyl monomer which are these and inter-polymerization possibility as the high-impact 
polystyrene, ABS resin or MBS resin in the range of lower than ten % by weight other than 
aromatic vinyl compound. For the other vinyl monomer which are the inter-polymerization 
possibility, acrylic acid, methacrylic acid, unsaturated acid such as maleic acid, maleic 
anhydride, unsaturation acid anhydride such as maleic anhydride, glycidyl methacrylate, 
epoxy function component unsaturated compound such as allyl glycidyl ether, two * 
hydroxyethyl methacrylate, hydroxyl group component unsaturated compound such as two - 
hydroxyethyl acrylate, p- aminostyrene, amino group component unsaturated compound such 
as acrylic acid aminoethyl, amide group component unsaturated compound such as 
acrylamide, N- phenylmaleimide, maleimide chemical agent such as N- cyclohexyl maleimide 
and vinyl acetate, N* vinylpyrrolidone are given, these are used in higher than one kind or 
two kinds. 

For example, the thermoplasticity polyester is provided by means of condensation 
polymerization of dicarboxy lie acid and a diol component. 

It is oxalic, and, for dicarboxylic acid, malonic acid, succinic acid, ^^J^JU acid, adipic 
acid, > acid, azelaic acid, sebacic acid, terephthalic acid, isophthalic acid, p- carboxy 

phenoxyacetic acid, p,p ' - dicarboxy diphenyl, p,p ' - dicarboxy diphenylsulphon, p- 
carboxy phenoxyacetic acid, p- carboxy phenoxypropionic acid, p- carboxy phenoxy butanoic 
acid, p- carboxy phenoxy valeric acid, p- carboxy phenoxy hexanoic acid, p,p ' - dicarbo3Qr 
diphenyl-methane, p,p ' - dicarboxy diphenylpropane, p,p ' • dicarboxy diphenyl octane, 
three - alkyl 4 - (6 - carboxy ethoxy) benzoic acid, 2,6- naphthalenedicarboxylic acids, 2,7- 
naphthalenedicarboxylic acids, these derivative are used. These mix more than one kind or 
two kinds, and is used, a mixture of terephthalic acid, terephthalic acid and isophthalic acid is 
particularly desirable. 

Aliphatic diol or aromatic diols are used as a diol component. For example, for aliphatic 
diol, normal chain alkylene glycols of carbon number 2-12 such as ethylene glycol, 1,3- 
propylene glycol, 1,4- tetramethylene glycol, 1,6- hexylene glycol, 1,10- deca methylene glycol, 
1,12- dodeca methylene glycol are given. For aromatic diols, bisphenol A, p- xylene glycol, 
pyrocatechol, resorcinol, hydrochinone, alkylation derivative of these chemical agent and 
these derivative are given. These are used in more than one kind or two kinds. 

In addition, for thermoplasticity polyester, p- hydroxybenzoic acid and the thing which 
copolymerization does polyester provided from the derivative and the dicarboxylic acid and a 
diol component, and is provided,, even more particularly, well-known polyester elastomer can 
be used. 

As preferred thermoplasticity polyester, polyethylene terephthalate, polybutylene 
terephthalate, terephthalic acid and isophthalic acid and polyester comprising bisphenol A, 
polyester having p- hydroxybenzoic acid residue are given, improvement effect of chip 
resistance is big, and polyethylene terephthalate and polybutylene terephthalate are 
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particularly desirable. 

It is condensation product including repetition unit having amide group of aromatic and 
aliphatic as component, and, for example, the polyamide is provided by methods to make do 
condensation polymerization with diamine of equimolecular amount and dicarboxylic acid in 
a method, at a minimum, to polymerize in monoamino * monocarboxyhc acid having two 
carbon atom or the lactam between amino group and carboxyHc acid function, a method to 
make, at a minimum, do condensation polymerization in equimolecular amount in diamine 
having two carbon atom and dicarboxyhc acid or the derivative between amino group of one 
substantially, the monoamino - monocarboxylic acid or the lactam substantially. 

For example, for monoamino * monocarboxylic acid or the lactam, s - amino carboxylic 
acid, butyrolactam, bV\* P ^ ^7 $7 caprolactam, capryl lactam, J^i-> ^ Mk, y^ti 

J y ^ Lk, H 'y^ti J ^ ^ ^ three ■ and four - aminobenzoic acid are given. 

The diamine which, for example, is presented in general formula H2N (CH2) nNH2 (2-16 n 
in a ceremony, integers) such as trimethylenediamine, tetramethylenediamine, 
pentamethylene diamine, hexamethylene diamine, octamethylene diamine, deca methylene 
diamine, dodeca methylene diamine, >>?T 5 > for diamine. By way of 

example only, alkylation diamine such as 2,2- dimethylpenta methylene diamine, 2,2,4- 
trimethyl hexamethylene diamine, 2,4,4- trimethyl hexamethylene diamine. By way of 
example only, aromatic diamine such as p- phenylenediamine, 4,4 ' 
diaminodiphenylsulphone, 4,4 ' - diaminodiphenyl ether, m- phenylenediamine, 4,4 ' - 
diaminodiphenyl methane. By way of example only, alicycle such as diamino 
dicyclohexylmethane-type diamine is given. These are mixed more than one kind or two 
kinds, and it is used. 

Aromatic dicarboxylic acid and aliphatic dicarboxylic acid are used as dicarboxylic acid. 
Isophthalic acid, terephthalic acid are nominated for aromatic dicarboxylic acid , for example, 
for aliphatic dicarboxyhc acid, dicarboxylic acid presented in general formula HOOC / R / 
COOH (even if there is little R during a ceremony, aliphatic group of 2 values having two 
carbon atom) such as sebacic acid, octadecane dioic acid, glutaric acid, pimehc acid, adipic 
acid is given other than oxalic acid. These various compounds can be used in more than one 
kind or two kinds. 

In addition, polyesteramide elastomer, poly ether esteramide are elastomeric, and 
well-known polyamide elastomer such as polyether amide elastomer can be used as polyamide, 
too. Nylon 6, nylon 66, nylon 46, nylon 12, nylon MXD6 (poly meta xylylene adipamide) are 
nominated for preferred polyamide. 

For the polyarylether, a general formula (I )■ 0-R-O-R ' ■) 
R during the ceremony of [is expression ( 11 ) 
And 

Expression (IQ) 

iP^ ^ is residue of phenol of chosen bivalent, 
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R ' invites above formulas (n) 
Expression (IV) 

b is chosen diurumo benzenoid compound residue or diiodo benzenoid compound 
residue, and chemical agent presented in] meaning hydrocarbon residue (but Q ' is a thing 
except -O- at the time of -O* Q, and Q is a thing except -Q- Q ' at time of -O", and R is 
formula (E) at the time of formula ( 11 ) R ' which is formula (IV) as for R ' at the time of 
formula (II) R again) of 2 values of carbon number 118 including -0-, -S-, - S02 - or these 
radical is used as Q and Q ' . 

The polysulfone repeats itself, by the end of a unit. 

General formula (V) 

Structure presented in (Z shows aromatic diols residue such as oxygen, sulfur or 4,4 ' - 
bisphenol during a ceremony) is provided. For an operative example of this repetition unit, 
it extends 

Things having these repetition units in various kinds of ratios are nominated. It extends 
for preferred polysulfone 
It is given 'fy^. 
For the polycarbonate. 
General formula (VI) 
Or 

General formula (VH) 

A thing presented in (at a minimum, phenylene group, A substituted for by phenylene group 
or an alkyl group, alkoxy group, halogen atom or nitro group show two integers to 
carbon-carbon bond, alkylidene group, cyclo alkylidene group, alkylene group, cyclo alkylene 
group, azo imino group, sulfur atom, oxygen atom or sulfoxide group, n as for the Ar during a 
ceremony) is used. As preferred polycarbonate, a thing having isopropylidene group is given 
p- phenylene group, A Ar in general formula (VI) or (VH). 

The polyacetal is polymer provided by means of polymerization of formic aldehyde or 
trioxane. Produced polyacetal has structure presented in expression ■ CH2 -O ■ n from 
formic aldehyde, is usually converted to ester or ether terminal group to increase heat and 
chemical resistance. In addition, polyacetal copolymer is included, too , for example, block 
copolymer with alkylene glycols, polythiol, vinyl acetate - acrylic acid copolymer, butadiene / 
acrylonitrile polymer or the derivative is included monomer of the other substance which can 
provide active hydrogen or prepolymer in these copolymer by formic aldehyde. As for the 
polyacetal provided in polymerization of trioxane, it is usually done other chemical agent and 
the copolymerization which are inter-polymerization possibihty. For example, for the 
compound which is the inter-polymerization possibility, aldehyde, cyclic ether, vinyl 
compound, a ketone cyclic carbonate, epoxide, isocyanate, ether are given, Oxirane, 1,3- 
dioxolane, 1,3- dioxane, epichlorohydrin, propylene oxide, iso butylene oxide, styrene oxide 
are included in these chemical agent. 
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For example, for example, for the thermoplasticity isocyanate resin, produced 
polyurethane is used toluene diisocyanate (TDI), 4,4- diphenyl- methane • diisocyanate (MDI), 
wide polyol by polyoxyethylene glycol, poiyoxypropylene glycol, hydroxy end polyester, 
oxyethylene - oxypropylene glycol. Preferably, as for these thermoplastic polyurethane. a 
thing having a crystalline melt point of 150 200 degrees Celsius is usually used more than 
120 degrees Celsius. 

The poljTDhenylene ether, 

General formula (VDI) 

It is polymer comprising repetition structural unit presented in (Rl, R2, R3 and R4 show 
residue such as equivalence or a dififerent alkyl group, aryl, halogen atom, hydrogen atom 
during a ceremony, n shows degree of polymerization). For this operative example, poly (2,6* 
1,4- dimethyl phenylene - ether) poly (2,6- 1,4- diethyl phenylene - ether), poly (2,6- 1,4- 
dibrome phenylene • ether) poly (two 1,4- - carbinyl -6 - ethyl phenylene - ether), poly (two 1,4- 
- chloro -6 - carbinyl phenylene - ether) poly (two 1,4* - carbinyl -6 - isopropyl phenylene - 
ether), poly (2,6- 1,4- di-n- propyl phenylene - ether) poly (two 1,4- - chloro -6 - bromo 
phenylene • ether), poly (two 1,4- - chloro -6 - ethyl phenylene • ether) poly (two 1,4- - carbinyl 
phenylene • ether), poly (two 1,4- - chloro phenylene - ether) poly (two 1,4- - phenyl phenylene 
■ ether), poly (two 1,4- • carbinyl -6 - phenyl phenylene - ether) poly (two 1,4* • bromo -6 - 
phenyl phenylene - ether), poly (2,4 1,4- ' • methylphenyl phenylene - ether) poly (2,3,6- 1,4- 
trimethyl phenylene - ether) and these copolymer are given. Copolymer provided from 
poljrmer provided from 2,6* dimethylphenol among these and 2,6- dimethylphenol and 2,3,6- 
trimethylphenol is particularly desirable. 

Or one kind of thermoplastic mixes more than two kinds alone, and is used, but, as 
preferred union, polyphenylene ether and Styrenic Resin, polyphenylene ether and 
polyethylene and polypropylene, polyphenylene ether and polyamide, polyphenylene ether 
and thermoplasticity polyester, polyamide and polyethylene and polypropylene, 
thermoplasticity polyester and polyethylene and polypropylene, polyphenylene sulfide and 
ABS resin, polysulfone and ABS resin, polyacetal and thermoplasticity isocyanate resin, 
polycarbonate and ABS resin are given. 

Part by weight is preferable, and thermoplastic composition of the present invention can 
contain high polymer molecule ethylene - a - olefin copolymer 0-80 in the range of 0 60 part 
by weight as a rubber-like polymer if necessary. For the gummy polymer, copolymer of a 
thing, ethylene and the unsaturated acid that grafting reaction did polymer provided from the 
vinyl monomer which is radical polymerization possibility can be used as copolymer of 
ethylene and epoxy fiinction component unsaturated compound, the copolymer other than 
previously described gummy polymer. When compatibility with thermoplastic and gummy 
polymer is bad, it can be blended by a well-known aspect compatibilization method. 

By way of example only, for polyamide and combination of rubber, a method to use 
ethylene - a • olefin copolymer of maleic anhydride degeneration as as aspect 
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compatibilization agent (l), a method to use carboxyl group component ethylene polymer as 
(2), a method to use ethylene - glycidyl methacrylate - (vinyl acetate) copolymer as (3) are 
adopted. For thermoplasticity polyester and combination of rubber, the methods how 
polymethyl methacrylate, polystyrene, acrylonitrile-styrene copolymer use the thing which 
did grafting as in ethylene - glycidyl methacrylate copolymer (4) are adopted other than the 
(l) or a method of (3). For combination of polyamide and ABS resin, methods to use ABS 
resin denatured in AS resin or carboxyl group denatured in carboxyl group (5) as are adopted. 
Methods to use a method to add acid anhydride groups, carboxyl group, amino group, 
hydroxyl group, epoxy function component unsaturated compound or peroxide at time to 
knead (6), a method to use Styrenic Resin denatured in babul polymer and particular 
functional group denatured in acid anhydride (7), polyphenylene ether denatured in maleic 
anhydride (8) are adopted by polyphenylene ether, polyamide or thermoplasticity polyester 
and combination of gummy polymer. 

As necessary various crosslinking agent, filler, heat stabilizer resistance, age resistor, 
bridging accelerator are blended, and it can be used as thermoplastic composition of the 
present invention. This thermoplastic composition can be superior to chip resistance, plastic 
treatment workability and molded article surface characteristics to include previously 
described epoxidation low molecular weight copolymer. 
[Examples] 

The present invention is explained by an example in detail as follows, but the present 
invention is not limited by these examples. 

Various measurement of the whole example obeyed the following method. 

(1) Epoxy function content 

It makes chloroform of 100ml dissolve epoxidation low molecular weight ethylene * a - 
olefin copolymer of one or twog, quantitative determination did a tetramethylammonium 
bromide by a volumetric determination with the use of HC104 of O.IN as a catalytic 
substance. 

(2) Molecular weight of low molecular weight ethylene - a - olefin copolymer 

Trichlorobenzene was measured as solvent by GPC. 

(3) Propylene content 

It was measured by infi-ared absorption spectrum. 

(4) T^^'/y h impact shock strength 

In accordance with ASTMD 256, it was measured at 23 degrees Celsius and 30 degrees 
Celsius on 1/8 thickness " , notch. 

(5) Flow properties 

JISK 7210 was followed, and MFR (melt flow rate) was measured at 260 degrees Celsius, 
load 10kg. 

(6) Pulling breaking strength, strain under tension and permanent set 

It was measured according to JISK 6301. 
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Example 1 



Low molecular weight ethylene • propylene - nonconjugated diene copolymer (nonconju gated 
diene to call "low molecular weight EPDM" as follows-) of iodine value 30 which invites 
Mw 10,000, propylene content 35 mol % to flask of 31 

(as follows) 

"Low molecular weight EPDM" 
Nonconjugated diene, dicyclopentadiene)- 

Toluene solution 2,000ml that 450g were dissolved in were introduced. Formic acid 1 mol 
and oxygenated water 2 mol 30 is added as % by weight hydrogen peroxide water in this 
solution, while stirring intensely, it was warmed. After temperature was kept 35*40 degrees 
Celsius, and having continued stirring for seven hours, a churn is stopped, divided water 
layer was removed. After several times washed polymer solution by means of water, it was 
poured by the end of a large quantity of methanol, and epoxidation low molecular weight 
EPDM was got. After, in this epoxidation low molecular weight EPDM, having dried under 
subatmospheric pressure, content of epoxy function was measured. Epoxy function content 
was 53 millimeters mol /lOOg, and it was recognized that 45% of double bond in low molecular 
weight EPDM were able to leave epoxidation. Infrared absorption spectrum of this 
epoxidation low molecular weight EPDM was shown to FIG. 1. 



Operation same as example 1 is performed except that low molecular weight EPDM of 
Mwll,000, propylene content 40 mol % and iodine value 19 is used in example 1, epoxidation 
low molecular weight EPDM was got. Epoxy function content of the EPDM was 31 
millimeters mol /lOOg, and it was recognized that 41% of double bond in low molecular weight 
EPDM were able to leave epoxidation. 



In example 1, operation same as example 1 is performed except that benzoic acid was used in 
substitution for formic acid, epoxidation low molecular weight EPDM was got. Epoxy 
function content of the EPDM was 16 millimeters mol /lOOg, and it became clear that 14% 
during double bond in low molecular weight EPDM were able to leave epoxidation. 



In example 1, operation same as example 1 is performed except that dichloromethane was 
used as solvent in substitution for toluene, epoxidation low molecular weight EPDM was got. 
Epoxy function content of the EPDM was 40 millimeters mol /lOOg, and it was recognized that 
34% of double bond in low molecular weight EPDM were able to leave epoxidation. 

It is shown in example 5*9 and one or two comparative example follows 

Compound of ■ (g) is blended in quantity of combination shown in table 1 (a), it was 
melt-kneaded, and thermoplastic composition was prepared. In doing so, epoxidation low 
molecular weight EPDM or non-property modification low moleciilar weight EPDM used a 



Example 2 



Example 3 



Example 4 
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pump, and it was added fi'om the pushing out machine middle. It dries with dry bisque 
dehumidifying provided pellet shaped composition enough, W^tAin was molded in injection 
molding machine. Physical properties of the sample bar is evaluated, a result was shown to 
table 1. 

(a) Polybutylene terephthalate (commercial name i^oi^^^^vi^X XD518 made in polypide 
lastic company) 

(b) Nylon 6 (commercial name Amilan CM 10 17 made in Toray Corporation) 

(c) Ethylene • glycidyl methacrylate copolymer grafting PMMA (commercial name ^r-x-f 
— F A4200 made in Nippon Oil & Fats Corporation) 

(d) Polycarbonate (commercial name A2200 made in^Ikari company) 

(e) Ethylene -propylene rubber (EP - OlP made in Japan Synthetic Rubber Corporation) 
(£) The epoxidation low molecular weight EPDM which was got in example 1 

(g) The low molecular weight EPDM which was employed for example 1 

From a result of table 1, it is compared with a comparative example, be superior to V 
V V impact shock strength with example 5 9, and that it can be superior to flowabihty with 
example five or six and 9 again is shown. 

Example 10-11 and comparative example 3 

It is ethylene - propylene - nonconjugated diene copolymer as gummy polymer 
(EPDM, a product made in Japan Synthetic Rubber Corporation) 
And it is stjrrene - butadiene - styrene triblock copolymer 

In (commercial name Clayton G1650 made in SEES, Shell Corporation), grafting 
polymerizes in acrylonitrile- styrene copolymer (AS copolymer, (j)) respectively, graft 
copolymer (h) and (i) were got. An ingredient of the copolymer was shown to table 2. 

This graft copolymer is used, and styrene system thermoplastic composition is prepared by 
combination shown in table 3, an evaluation test piece is molded with example 1 similarly, 
and the assessment is performed, resultant was shown to table 3. 

That competition, 7 ^ 'J v V bombardment hardness and flowability can be superior to a 
comparative example together is shown to rubber denatured styrene system thermoplastic 
and example 10 that is composition of epoxidation low molecular weight copolymer, 11 by a 
result of table 3. 
Example 12 and comparative example 4 

Part by weight adds epoxidation low molecular weight EPDM 66.6 to 100 polybutylene 
terephthalate part by weight , even more particularly, 1.17 sulfur part by weight and 2.33 
cross-link auxiliary part by weight were blended as crosslinking agent, and melt kneading 0 
b, a pressing were done in kneader. JIS3 dumb bell is knocked down afterwards, tensile 
rupture characteristic properties is measured, a result was shown to table 4. 

From a result of table 4, it is compared with a comparative example with the use of low 
molecular EPDM of non-property modification in the present embodiment, that breaking 
strength, breaking extension and all of permanent set are improved is shown. 
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[Effects of the Invention] 

Epoxidation low molecular weight ethylene - a - olefin copolymer of the present invention is 
superior in dispersing qualities, and superior ability can be shown as modifying agent of chip 
resistance of various form of rubber or form of resin polymer, reforming auxihary. 

In addition, thermoplastic composition of the present invention can be superior to chip 
resistance, plastic treatment workability and molded article surface characteristics to include 
the epoxidation low molecular weight copolymer. 

4. brief description of drawings 

FIG. 1 is a figure showing infrared absorption spectrum of epoxidation low molecular weight 
copolymer provided in an example. 
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